Pabdeh Formation is one of the most important source rocks in Zagros basin. Absorption of hydrocarbon by rock matrix was also determined. The amount of absorption in Mish anticline is more than that of Gachsaran oil field. This is mostly due to the presence of argillaceous matrix in this area, but the clays have not been successful in absorbing organic matter; this is due to the result obtained from small amount of organic matter in the basin. The Rock-Eval data revealed that the sedimentary paleo-environment strongly affected the source potential of this formation as it changed from the continental and Deltaic in the Mish anticline to deeper marine in Gachsaran oil field. In addition, curves of Burial history were drawn for Gachsaran well No. 55, in order to assess the thermal maturity of the Pabdeh formation. The results of the methods indicated that Pabdeh formation in Gachsaran oil field had a good to very good hydrocarbon potential and had entered to oil window.
Introduction
Zagros zone is located in southwest of Iran and this zone is characterized by intense structural depression. Several potential source rock units and reservoir rocks with different geological ages were deposited in this tectonically developed depression making this area as the most prolific region in the Middle East. So far, petroleum potential and thermal modeling of Pabdeh have not been investigated adequately. Therefore, this study is focused on evaluation of petroleum generation potential and thermal history of the Pabdeh Formation in Zagros area. Among all of these petroleum systems (i.e. Paleozoic, Early Jurassic, Mid Jurassic, Lower Cretaceous and Mid Cretaceous-Early Miocene petroleum systems), the Mid Cretaceous-Early Miocene is the most important one for oil generation in Iran [1] . Pabdeh Formation is one of the most important source rocks in the Zagros basin [2] . This source rock is widely investigated in Dezful Embayment which all the researches indicated a poor to good source rock in the area [3] . In this study, which is based on both geochemical analyses and thermal history modeling, potential of Pabdeh Formation in Mish anticline and Gachsaran oil field is evaluated with regard to sedimentary Paleo environment during the Paleocene-Eocene ( Figure 1 ). In addition to potential source rock and maturity, this study tried to give an answer for the ambiguity related to the origin of oil in Tertiary reservoirs of the studied fields. By contrast, limited papers are available on geochemical evaluations of this formation in Dezful embayment [3] [4] [5] [6] [7] and could be mentioned as examples.
Geological Background
Zagros zone is the location of phenomenal hydrocarbon reservoirs and is an area in the world where oil industries are engaged in intense hydrocarbon exploration and production [8] . The study is conducted in Mish anticline and Gachsa- In the type section, this formation with the thickness of more than 798 m consists of shale and thin-bedded clay limestones [9] . The overlain of this formation is by the Gurpi and underlain by the Asmari Formation. The boundary between Pabdeh and Gurpi Formation (KTB) is disconformities that determined in some area by breccia or conglomerates and Purple shale and the upper limit is gradational and conformable with Asmari formation [7] . The Pabdeh Formation is a wellknown to source rock that has produced abundant oil in most petroleum fields in Zagros Basin, which stretches from northwest to southwest Iran over hundreds of kilometers. Pabdeh Formation as one of the principal source rocks in Zagros has drawn the attention of most geologists since a long time ago [10] .
Sedimentary Paleo-Environment
Pabdeh formation was deposited during a relative sea level rise, in low energy environments and act as a regional source of hydrocarbons mainly in the Zagros basin in Southwestern of Iran [8] .
Pabdeh formation in several field sections show fine grained dark grey marls of a mainly algal Kerogen type with limited terrestrial organic matter, as demonstrated by the presence of angiosperm pollen and herbaceous debris [12] . These marls include pelagic fauna such as Globigerina and Rotalids. Benthic fossils were absent, probably due to the anoxic conditions at the sea bottom [13] . Both of this Formation is involved among major source of rocks in Zagros sedimentary basin [14] . The tectonic structure in region is towards Northwest-Southeast, which is consistent with general direction of Zagros basin. This area is a part of folded Zagros Zone.
Geochemical Analyses
Rock-Eval pyrolysis is a well appreciated method which is routinely used in rock source studies [15] , especially in measuring TOC content. In this method we tried to artificially resemble organic matter maturation, a small aliquot of powdered sample (100 mg) which is heated during a programmed heating temperature (in a pyrolysis oven) in an inert atmosphere (helium). Parameters acquired from this analysis are as follow [15] : S1: indicates the amount of free hydrocarbons evaporated in a temperature about 300˚C, and is determined by unit of per mg hydrocarbon in per gram of stone (mg HC/g Rock). S2: indicates the amount of hydrocarbon and oxygen rich compounds that release in a temperature about 300˚C to 650˚C due to thermal cracking of Kerogen and heavier compounds such as resin and Asphaltene compounds. S 2 Peak is, In fact, the available potential in stone sample which is determined by the unit of (mg HC/g Rock) in per gram of Rock. TOC: indicates total organic carbon in samples. Tmax: Is the temperature in which S 2 Peak shows its most amount, in the meantime, using above mentioned parameters, a series of indexes such as hydrogen Oxygen Index (OI): (S 3 /TOC). Hydrogen Index (HI): Is the ratio of (S 2 /TOC). Index of hydrocarbon generation potential: PI (S 1 /S 1 +S 2 ) in studied samples could be examined.
In order to evaluate the hydrocarbon generation potential of the Pabdeh Formation in Mish anticline and Gachsaran oil field, totally 21 samples were analyzed using the Rock-Eval 6 instrument in the petroleum laboratory of the Shahid Chamran University, and the results are presented in Table 1 .
Burial and Thermal Modeling History
Burial history modeling analyses the cumulative subsidence of selected chronostratigraphic horizons encountered in a well [4] [5] .
Data required for basin modeling includes the well data, depths and the formation tops, base or thickness and ages of the rock units [16] [17] ; the lithology of each unit; the water depth for each formation at the time of deposition; the bottom-hole and/or formation temperatures; and the kerogen type and measured maturity values (Ro and Tmax) [4] . In this study, we used Pars Basin Modeler (PBM) software which calculates the maturity of organic matter using both the Lopatin Time Temperature Index (TTI) model and kinetic approach, such as easy Ro% algorithm [18] . Maturity is commonly displayed on burial history diagrams by showing the position of the oil window through time [16] [19] [20] . Well reports and lithostratigraphic descriptions were used as input data for the conceptual model of each well. To calibrate the numerical models, Rock-Eval T max values resulted from Rock-Eval pyrolysis was used.
Discussion
Diagram S 1 vs. TOC used to assure that sample is not combined with hydrocarbon matters (due to transformation of oil towards upper units) and adverse effect on results of pyrolysis of Rock-Eval system [3] . Accordingly, available hy- Figure   3 ). In order to determine the abundance and quality of organic matter, different kind of diagrams generated using parameters accrued from rock-Eval pyrolysis which HI-T max [21] and S 2 -TOC [22] diagrams are rendered as examples.
Type of organic matter was specified with the aid of hydrogen index (HI) Versus T max (Figure 4(a) ) [23] , the kerogen type of Pabdeh formation in Gachsaran oil field is type II, while, kerogen mainly found in Mish anticline is type III. Changes in Kerogen of Pabdeh formation might be as a result of combination of land and marine sediments, and condition of sedimentation. The best condition of rock sources of this basin has been deposited in an anoxic condition in global sea level rise through Intra-shelf basin. At this time, the anoxic condition was spreaded in various regions of basin for a long time. Determination of oil potential of sedimentary rock base on remaining hydrocarbon potential versus total organic carbon is one of the specific ways. The samples which their value of (S 2 ) was more than 5 mg Hc/g Rock, has good potential and samples with the value of more than 15 mg Hc/g Rock or above, has a good to excellent potential [24] , based on samples of Pabdeh formation, this is placed in a good to very good potential for Gachsaran oil field, and this value for Mish anticline ranged in poor to fair (Figure 4(b) ). Situational difference in both of these areas can be due to accumulation of organic matters, type of kerogen and better preserving conditions in Gachsaran oil field than in Mish anticline.
According to these results, the Pabdeh Formation can be regarded as a rock source in the Gachsaran oil field which is rich with type II oil producing organic matters that is entered in to oil windows has limited organic matter (mainly type III gas prone) in the Mish anticline which could not produce valuable amount of hydrocarbon even after maturation ( Figure 5 ). Two different trends were observed in the cross plot of S 1 vs. S 2 ( Figure 6 ). Generally, field outcropped of Mish anticline shows a steeper slope compared to that of Gachsaran samples which can be attributed to the compositional differences in organic materials. Figure 10 . Burial history curves demonstrating oil and gas generation window for organic facies of Pabdeh Formation in well Gs55 using Vitrinite Reflectance (%Ro) as thermal maturity index.
cline consists of more clay than Pabdeh formation in Gachsaran oil field, due to lithological conditions, but it does not consist a lot more organic matters, this could be due to the depositional environment, and presence of continental detritus clays and organic matters in type III.
The reconstructed burial histories of the study well Gs55 is shown in Figure   10 
Conclusion

